Background: Integrated health promotion improves clinical outcomes after hospital treatment. The first step towards implementing evidence-based health promotion in hospitals is to estimate the need for health promoting activities directed at hospital patients. The aim of this study was to identify the distribution and association of individual health risk factors in a Norwegian hospital population and to estimate the need for health promotion in this population. Methods: We used a validated documentation model (HPH-DATA Model) to identify the prevalence of patients with nutritional risk (measurements of waist and weight), self-reported physical inactivity, daily smoking and hazardous drinking. We used logistic regression to describe the associations between health risk factors and demographic characteristics. Results: Out of 10 included patients, 9 (N = 1522) had one or more health risk factors. In total 68% (N = 1026) were overweight, 44% (N = 660) at risk of under-nutrition, 38% (N = 574) physically inactive, 19% (N = 293) were daily smokers and 4% (N = 54) hazardous drinkers. We identified a new clinical relevant association between under-nutrition and smoking. The association between hazardous drinking and smoking was sustained. Conclusion: Nearly all patients included in this study had one or more health risk factors that could aggravate clinical outcomes. There is a significant need, and potential, for health-promoting interventions. Multi-factorial interventions may be frequently indicated and should be the subject of interventional studies.
Introduction

I
t is well known that diagnosis, curative and palliative interventions, and the organization of hospitals, influence clinical outcomes. Other important determinants for the effect of treatment are the individual patient's health, psycho-social conditions and co-morbidity. 1 Evidence has recently been gathered on the beneficial effect of integrating health promotion aimed at smoking, hazardous drinking, undernourished, overweight and physically inactive patients in the hospital pathway. [2] [3] [4] [5] [6] [7] [8] [9] [10] Clinical outcomes have been measured in high-quality studies among surgical patients and patients undergoing treatment for medical diseases. [2] [3] [4] [5] [6] [7] [8] [9] [10] Concrete examples of health promotion include pre-operative smoking and alcohol cessation interventions, [2] [3] [4] nutrition programmes, 5 intensive physical exercise 6 for patients undergoing elective surgery, integrated rehabilitation programmes for diabetic patients 7 and patient education for those suffering from malnutrition and chronic disease. 8, 9 The effect of clinical health promotion can be substantial, it includes a reduction in: morbidity, complications, secondary surgery, readmission to hospital and mortality. [2] [3] [4] [5] [6] [7] [8] [9] [10] The World Health Organisation (WHO) has developed and evaluated standards for health-promotion in hospitals, to support its implementation. 11 Furthermore, the International Network of Health Promoting Hospitals (HPH) has described and tested models for simple documentation of health-promotion data and activities in clinical settings. 12 The first step when implementing evidence-based health promotion in hospitals is to estimate the need for health-promoting activities aimed at hospital patients. The aim of this study was, therefore, to identify the distribution and association of individual health risk factors in a Norwegian hospital population.
Methods
This multi-centre study on health risk factors among hospital patients was carried out at the following Norwegian University Hospitals: Haukeland, Stavanger and Haraldsplass. The three hospitals' local communities included approximately one million inhabitants. The study inclusion constituted a 24-h assessment period at each hospital during April 2009. The study population included all adult inpatients and outpatients. We excluded those in intensive care units. In total, the hospitals had 16 departments consisting of 80 inpatient wards and 49 outpatient clinics. One department, four wards and three outpatient clinics did not wish to take part in the study due to organizational issues.
We included patients who were admitted or treated at an outpatient clinic, aged at least 18 years old and able to give informed consent to participate. We excluded patients with either a reduced ability or lack of competence to consent or who were unable to answer the questions due to lack of Norwegian language skills.
The patients were interviewed and examined by 350 specifically trained nursing students. These students were recruited from three Universities/University colleges in the region. Staff physicians, or trained nurses, identified and registered patients who lacked the competence to consent to take part in the study. The nursing students contacted all other patients and informed them about the study. After consent was obtained, the students identified those patients who were overweight, at risk of under-nutrition, physically inactive, daily smokers or hazardous drinkers, according to the internationally validated HPH-DATA Model [12] [13] [14] (table 1) . Under-nutrition was defined by body of mass index (BMI) <20.5 kg m À2 , weight loss during the last 3 months, reduced food intake during the last week and/or severe endocrine stress metabolism. For physical inactivity and hazardous drinking the questionnaire was slightly modified in order to specify the time interval of which the information was to be recorded. The last month was chosen in order to obtain information about the current state. In the literature, there is evidence for that a relative short period of abstinence and physical training 4, 6 may improve clinical outcomes, so a longer period may be considered of lesser clinical relevance in relation to the need for health promotion among hospital patients.
The nursing students measured the waist and weight of the patients. The length of the patients was measured if patients were unaware of their length and could be mobilized to the standing position, otherwise length was based on self-report. Identification of all other health risk factors were based on self-reports.
Students calculated weekly alcohol consumption based on the number of drinking days per week multiplied by the number of alcohol units on a normal drinking day. One alcohol unit was defined as a drink containing 12 g of ethanol. The patient characteristics included the diagnoses [International Classification of Diseases (ICD10) 15 ] that were registered in the patient journal. The diagnoses were recorded by one of the researchers (K.O.) after discharge or after the outpatient consultation.
A reliability test was carried out, where 20 interviews were recorded and transcribed by one of the researchers. Afterwards, 20 nursing students who were randomly drawn from a list scored these interviews independently.
Statistics
We carried out a frequency analysis for each of the health risk factors. We used logistic regression to analyse the associations between health risk factors and also between health risk factors and demographic data (gender, age, admitted/outpatient status, department and diagnosis group). We analysed patients with several risk factors, and those without risk factors, for the same variables. The results were stated as odds ratio (OR) with a 95% confidence interval (CI), where OR was significant if CI did not include the value one. Kappa statistics (multi-rater version) was used to describe inter-rater reliability between the students for each of the risk factors. A of 0.7 or above indicated adequate inter-rater agreement. We used SPSS software, version17.0 (SPSS Inc, Chicago, IL, USA) to carry out the analysis.
Ethics
It is possible that some patients may feel ashamed talking about their lifestyle and nutritional status if other patients are nearby. Therefore all patients in this study were informed about the content of the questions and the circumstances of the examination before written consent was obtained. When possible separate rooms were used and shielding was made available and provided to maintain privacy during the interview/examinations.
Information about lifestyle and nutrition was not passed on to the treating physician and the student nurses had limited ability and authority to give advice when risk factors were identified, even though a comprehensive education programme was given before the study. Before consent was given, patients were made aware of that even if risk factors were to be recognized this would not influence their current treatment. The results were, however, made available for individual patients if asked for.
The study protocol was in accordance with the Declaration of Helsinki-II and was approved by the Regional Committee for 
Results
In total, we assessed 2932 patients for eligibility. Altogether 2350 patients fulfilled the inclusion criteria. (See figure 1 for  study profile and table 2 for characteristics of the study population.) We included 1522 patients (65%) in the analyses. Reasons reported by non-responders included lack of time, inappropriate timing and poor health. Partly incomplete information was registered in 22 questionnaires. The most common reason for these partly incomplete questionnaires was that it was difficult to mobilize the patient to enable the student nurse to measure their weight and waist measurement. We excluded patients with incomplete data from analysis when this data was required. For other analysis they were included.
The most frequent health risk factor was overweight, followed by risk of under-nutrition, physical inactivity and then smoking and hazardous alcohol intake (table 1) .
A total of 91% (N = 1379) of the patients fulfilled the criteria for at least one health risk factor. As many as 58% (N = 882) had two or more risk factor, 19% (N = 296) had three or more, 3% (N = 48) had four or more and three patients had all five risk factors. The multivariate analysis showed that having more than one health risk factor was associated with hospitalization (OR 2.00, 95% CI 1.32-3.03).
Associations between the health risk factors
The logistic regression analyses showed that physical inactivity appeared to be independent of the other health determinants, including overweight, while the other health risk factors showed significant relationships with each other. Risk of under-nutrition and daily smoking were positive associated, while overweight was negatively associated with both these factors. We reconfirmed that smoking and hazardous drinking were significantly related to each other 16 (table 3) . 
Associations between health risk factors and demographic characteristics
Reliability analysis
The inter-rater reliability was more than adequate for all health risk factors; OR 0.84 for overweight, OR 0.88 for risk of under-nutrition, OR 0.82 for physical inactivity, OR 0.96 for daily smoking and OR 0.97 for hazardous alcohol consumption.
Discussion
This study showed that 9 out of 10 included patients treated in the three Norwegian University hospitals had at least one health risk factor that might aggravate their pathway and clinical outcome. Interestingly, more than half of the included patients had two or more risk factors, indicating that most patients should be offered a combined healthpromotion programme instead of a mono-factorial intervention. In this study, we found a new significant association between risk of under-nutrition and smoking. This association has recently been described as an element in a nutritional randomized clinical trial, 17 but has, however, not been evaluated or proposed as part of an intervention strategy in the international guidelines. 18 In addition, we reconfirmed the association between smoking and hazardous drinking. 16 No previous studies have been published on the need for health promotion among Norwegian hospital patients. The distribution of health risk factors was similar to that found in a Danish pilot study of 220 patients 14 with the exception of hazardous alcohol intake which was lower. This was in agreement with sales reports and population studies, which 
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Eligiable for inclusion (n = 2350) Figure 1 Trial profile has shown that Norway has one of the lowest total alcohol consumption per capita in Europe, 19 The frequency of patients at risk from under-nutrition was similar to that previously shown in other Scandinavian hospitals. 20, 21 The prevalence of health risk factors among hospital patients will probably reflect the local culture and lifestyle in the community. Lifestyle related diseases and trauma per se might increase the prevalence of health risk factors in the hospital population compared with that of the total population. This supposition is supported by an increased use of hospital services by these patients. 22 Compared with Norwegian population studies, a higher percentage of the patients in this study were obese while the prevalence of smokers in this study was similar to what is found in the background population. 23, 24 It was difficult to make good comparisons between the prevalence of patients with physical inactivity and hazardous drinking to those in Norwegian population studies, due to the diversity of definitions used for these conditions as well as the lack of data. 23, 25 Most of the previous studies on the health status of hospital patients have exclusively focused on one or two health risk factors, 19, 20, 26 and may therefore have overlooked the clinical relevant association between risk of under-nutrition and smoking. If there is a causal relationship between these two risk factors, adding smoking cessation intervention programmes to those intervention programmes aimed at under-nutrition could further improve the nutrition level, as well as reduce the complication rates closely related to smoking itself. Combined programmes have not previously been described, while most smoking cessation intervention programmes include sessions and counselling about how to avoid an increase in weight, when quitting smoking 27 . As with all studies, this study has both limitations and strengths. One strength was the inclusion of a fairly large sample of patients across all hospital departments except intensive care units. The 24-h inclusion period was chosen to represent normal clinical circumstances, however, it did not include the weekend when particularly alcohol attributable admissions may be more frequent. The response rate was 65%, which is less than optimal but comparable with other cross-sectional studies on the population level. 24 Another strength of the study was the high reliability rate among the nursing students. This was probably due to the mandatory teaching and training sessions before the study commenced. A potential weakness was that if the most marginalized and unhealthy patients declined to participate, their prevalence and distribution would not be reflected in the numbers. Additionally the eligible patients who were excluded due to their inability to give informed consent, the severity of illness or requiring intensive care, may represent an even more marginalized group. While the non-responder seemed to constitute a heterogeneous group including both patients of poor health and patients in hurry to get back to their daily routine, severe illness was common among the excluded patients.
We attempted to include the most immobilized patients by accepting self-reported height and not excluding patients from all analysis when data were missing for only one health risk factor including weight and waist measures. Thus, the determination of height was not consistent across all subjects and some inconsistency may have been introduced in the calculation of BMI. However, height was measured only for very few patients.
Another concern is that possible selection bias could be attributed to the content of the questions. Patients with risk factors might have been more reluctant to participate because Diseases of the circulatory system (I00-I99) 163 (11) Injury, poisoning and certain other consequences of external causes (S00-T98)
(8)
Diseases of the musculoskeletal system and connective tissue (M00-M99)
(7)
Diseases of the digestive system (K00-K93) 94 (6) Diseases of the genitourinary system (N00-N99) 85 (6) Symptoms, signs and abnormal clinical and laboratory findings, not elsewhere classified (R00-R99) Only statistically significant and independent variables are shown a: AU = Alcohol units and equivalent to 12 g of alcohol they may have been concerned to be identified. This phenomena has been reported in a Norwegian population study were non-responders drank more alcohol than responders. 28 Also, one can speculate that self-reported risk factors may be under reported in larger extent than risk factors identified by clinical measurements. Therefore, most probably, our results represent minimum numbers. It is also possible that even though the total number of included patients was reasonably high, the associations between alcohol and demographical data may have been overlooked, since this subgroup was relatively small.
The results of this study are of importance when developing, and implementing, a clinically relevant health-promotion policy and strategy for hospitals. With the exception of daily smokers, who should be assessed for risk for under-nutrition and hazardous drinking, we were not able to conclude that specific sub-groups of patients should be prioritized for selected identification. The need for health-promoting interventions is substantial in Norwegian hospitals across all specialties. Obesity and the risk for under-nutrition are particularly common. The prevalence of smokers seems to be similar to what is seen in the background population.
Multi-factorial interventions may be frequently indicated, and should be the subject of future randomized trials. Such studies should investigate the potential for combining smoking and alcohol cessation interventions to decrease post-operative morbidity and smoking cessation interventions for patients at risk for under-nutrition in combination with good nutritional practice.
